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Abstract 

A non-contact type IC card system comprising a non-contact type IC card using an electromagnetic wave as 
a communication medium and not containing a battery therein, and a reading and writing (R/W) unit. To 
eliminate a problem that the level of a received signal varies depending upon the communication distance 
between the card and the R/W unit, a comparator 7 detects the received signal level of an antenna 
resonance circuit 4 for data transmission and reception, before a variable resistance device 8 alters the 
quality factor Q of the antenna resonance circuit 4. which results in adjusting the level of the received signal 



being inputted to a desirable value. 
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Japanese Patent Laid-open No. Hei 9-62816 

Laid-open on March 7, 1997 

Japanese Patent Application No. Hei 7-244738 

Filed on September 22, 1995 

Title of the Invention: Non-contact IC Card 

Description of the Invention 

This invention relates to a non-contact IC card using an electromagnetic wave 
as a communication medium. 

A conventional IC card is disadvantageous in that the level of a signal received 
by the IC card varies in accordance with the distance between the IC card and a 
reader/writer. 

Fig. 1 shows the configuration of a non-contact IC card system 100 according 
to the invention, comprising a non-contact IC card 10 and a reader writer 20. 

IC card 10 comprises an antenna resonance circuit 4 having an antenna coil 4a 
and a capacitor 4b forming a parallel resonant circuit; a rectifier circuit 5 having 
rectifying elements 5a, 5b; and an energy storing circuit 6 comprising capacitors 6a, 
6b. Card 10 further comprises a comparator 7 for detecting that a rectified voltage has 
exceeded a predetermined value; a reference voltage source 7a; and a variable 
resistance element 8, for example, a MOSFET, connected in parallel to antenna 
resonance circuit 4. When comparator 7 detects that a rectified voltage has exceeded 
the predetermined value, element 8 changes a quality factor Q of antenna resonance 
circuit 4 in accordance with an amount beyond the predetermined value. 

As described above, quality factor Q of antenna resonance circuit 4 is varied, 
thereby stabilizing a voltage induced in IC card 10, in order to avoid any influence 
caused by a supplied electric power varied in accordance with the distance between 
the IC card and the reader/writer. 
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JF^Sg-C«> T>f-:^^»lHliS4©5@gt^^^b$-a-T^iH 
^tf ^, illit^-<#7^-a?©^{bK:3tf&orT>7":^^^ 

tiias84©^ig[*^it3-a-c. fi[t^^:^4Si3i-r 40 

[0068] ^cts, ttifiLU-^JUt^ 1 6 c ifimS^a 

ttl l*jJ:t>fh-7>i;=X3'|gKlllKl 2*sittijaj^^ 

[0 0 6 9 ] ^XCCSbf'pJCOt^Tltt^a-r-S. h^>i^X5f 
IBttlilSg 1 2 1 7 *>e)©JiN-Ji';^t>J©a:^f - 3? 

mmm^i 2umti'f-^ti^it-ri>t 1 so- ©^ta so 
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©WPJSS< 1 8 0* C©1 8 0- © 

»ira«. ttifiU'<-'i'Jt^ 1 6 c©Hi:tJJ:»5*«{>?.ti 

^, 

[0070] -eb-rC©! 8 O* ^•i)VXK.^r>X. ^ti 

©^<b{cseor^iSJ:'>(cL./c. mtsm^i^fi^^ i 

[007 1 ] m2ic\tm^i^m-ri>fciit><oiiS3&m^nk 
btc, S2{c*it,i-r, (a)«7'-^f. cbMi+^yr 
dsaaiS). cc )«fi[ffl^^©jso^. «i)«fiffi^© 

RK© h^>i?Xif 9©--4-:^'»s©<t#(l 8 0" 

ce)i3:^^-rssjg?i!c^ia^©ig?^. (f)«;aj!g 

^iS?:tf o/cli^© h ^ 9 ©'<-X'^©M^ 

[0 0 7 2] 02©(a)~Cd){C^-rJ:5(C. mtf'f-' 
(c^^b CH U -^^V^i 6 L U '^;l'4s J: L 6 H 

u'<jU's.©^{t)*s*o/c^{c. 18 0° (Dmra. mw. 

2 ffl©fi[tB^III*sj|i^ 5 ti ^.o 

[0 07 3] TJfe^D^, 02©(c){C^-rJ:5«:. fi[ta 

^isft©«^«f=-:f*s^{bL/cfsi 8 0- ©wra. r 

Jjcto^ A i B©ra©Sl!ra*J iCJ^C i D©ra©»3fflt?^?ffi 

^*!i/2{c^cr,T*jo. ctiic^t)Btc<ors(omm 

[0 0 7 4] $/c, tfifeU'^-iUJtlSgl 6 c©a;^|j;«5 

tf. S2©(e)fcJ:Cf(f )«:7nTJ:^»{cja?eiK3!iil/2 

[0 07 5] cne.©^iS:^«^^(c. T>-r-:^^^|5| 
^4^mbhX^-ri>^(OXUtj:\,^(DX. :«7- K 1 0 

[0076] iifc, 0i-c»^8£iai8S5*jJ:yfi*JU4^ 
Saiagg 6 6 4 ^?gfg®E^S£IBIl{§-C«fiS U 
fc*!. S3©*-K 1 OaCC7S-r<fc^K:. USSS^S 
a. 5b«r^tfSlj3Sllffi5i. 1 o©3>7^>-»^J: •) «c 
ix^;l.+-Saiag86 t-C^^Sn-S^fS^JESSEEia 
IS<kU-rfeJ:l,»o $€>«c, lljiS|5||S©MiiSt^r^i OT^ 

fe^-^^u 5- i>:frSi^-e©fl6©:^©4>©-cfeieg 

[0077] 04«C©^|^©8iI©SIJS©}|5S§{c«fcS^ 
SMI C*-Fi^;^7^A©«fiS;Srm-r0-r*S. c©* 
- F'>;^?-AWq^K:||Jg©JgSl4~6{CMat-r€.^>©T 

HCC*jt>r. 1 1 Ott^^SMI Cij- YiyXy- 
A. 10btt*-F. 2 0a«R/W-C*5. 

[0078] 04©'>;^f-A 1 1 o«:*s(,»-c. la l i.n 
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- F 1 0 b-ra, mmommn^Btmicmm-ri^^ 
[0079] mM(omm4 . ;«7- k i o b 

R/W2 0 a7&>6*- F 1 0 b'^S()^fi«J«: 

[0080] ^C-C^ife©}gSl4-CK. :<7- F 1 0 bO 
T>T•:^*^iliK4A^T>7•:^^'^^^4 ai3>7='> 10 

[a!lS4A(C<J:0m:tl?rSffr<2.J:^{CL/c. cnfcj; 
0. F 1 0 btC*5l>t:J9!l^WfC«;^5:SffrSCi 

[0 0 8 1 ] SlifeOJKSlS. R/W2 0 a F 1 
0 b's.S:*?:fl^*&L^C55i6f'-i'^e3M-r€.K». Iii|i§ 

[ 0 0 8 2 ] ■€■ CTllJfeOJfJggS -rtt. R/W2 0 a 20 
6*- F 1 0 b^Of'-tS?GSIim;^3^<i:^MS:31i- 

[0 083] ^Jfc, lSmfi[WJU'<Jl'Jtl5S 1 6 a *5<t !yt 

[0 0 8 4] E5{C. T^-^fO^M^^rfetB^iaiL, 30 
ft:*i^O. F 1 0 b-CS«ft#*«SS-r?.«^CDi(l 

mm^4:A<Dm.B. (b jiiism^wji^'^-'Uti^ i e a 

<Dm:h^B. ( c )ti<gmfi[ffl"JU"^Ji'J:l:SJS i 6 b (omtt 

[0085] *-F 10b -COSmft-^oaiatt. Sffi 
Sci^^^tilL-rtf tbiS^l 6a> 16b<DHi;^*> 

F 1 0 b ffliJ(016{'pmijSi«:?« C i*it?fr i . 
[0 0 86] cn{C<f;0, 

4©:*7- F 1 0 bl^tt-:>xmmiyfc*K C©l%ia©0 1 
l^7jk-r*J~ F 1 Olp-CfeHJfioJtl-c**. 
[ 0 0 8 7 ] SI)Sfi©JKS§6 . ;*7-Fl 0b*>e>R/W2 
0 a'^(Dy'-^?e3ll©A:J?)0O^IS:^F^K:-3l,»T«>> X* 50 
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SfeO?^S8r«> F 1 0 b3!r>6R/W2 0 a->.©7'- 

ifoejia. ;<7 - F 1 0 b©ia^j«tgi5isst?«RS;3n/c 

T>7":>-«tiliIiS4A©MiS. -r^j:*3^:fti^©MSS*ai 

7*>6©a:^77'-i'«:j;0:t>/:i-:7 3n?.. 
[0 088]— R/W2 0 a-CCDf^-^fCDSmii, 

R/W2 0 a3&ie.om:^{ESi©:*:#3*iSiirsm:^7e 

»il5gfflffit>i2 0 2<DMJ!SJ;0. itifi|5IgS2 1 i*i<fcyf 
mSil5ISS2 1 2 (Ccfc 0 F 1 0 b(SiJ©m<^^<b«r«^m 
UTff^. C 0^1)1:^^5 T>f-:f-*SI5ISS4A'S:|g 
BtlL/'C^iS-r'S fc©t?»iteliO-C. F 1 0 b CC*jl^ 
•S^iSfcg-r X * =^^«ii>JS «r » i s . 

[0089] fiia. F 1 0 b m<Dm:f]m V ^ >t> ^ 

^9i}i:!^^ v^lyif^m^m&l^. R/W2 0aflIiJO« 

tiBm$^mmtfi2 0 2. *tifii5iiS2 i i*jcfco'«pi5i 
882 1 2*mm^^^mm-ri>, 

[009 0] ttc. 04-C»gEdS@8S5*jJ;iyfx;?.;U^ 

/c*t. m 6 (Oij- F 1 0 c (CTiK-r J: ^ (c, fSSSESS^S 

a. 5 b5:#tf^^lliJ85 1 

4 X :^ ;V ^^SmiHlK 6 i -C«^ 3 n ^fSSEESK© 

[009 1 ] mM<om^7 . RX'Wifih:^- F'^Of'- 
^?{KjijSS(cM L . iiaHJfe©?^^© J: ^ fjiim^mv: 
J:-2.#^ft!l!l F->X7"A©J»^. R/WOa^Jft 

li|5ISg*i6^cSSI{tfflT>7":^^^»lHlifSCia 1®2 0 1 
#M)OF^-r:/ffiln:*W^3< Q*^< T^.g. T 

^m^Ctifi-V^?>o l,ifii^ttifih. R/Wffl!jt?^©M 

[0092] 07«:«R/w©^lmfflr>^:^^^Mal^s 

©Q4iS< L/cI^©3l^mm#©iej^^rS^T. C©Slft« 
■^fC»A©fi[gtCf=- ^i©^{bi^.3&i«>2>3&^ Qifim^^tc 

[0 09 3 ] -ect?^*te©0SS7 R/WffliJ©jllS 
mT>7":^fttSI5I!S©Q*ii«<-rfe. lS3l©7'-!5'^ia 

[0 0 9 4] 08 K. C©ll«l©J^Sg*5J:a^^-r6^ 
li©J^9S8(CJ:SR/W2 0 b©«fiS«:^-r, C©R/ 

W2 0 b (c«. immr:y7-i-^wmn2 o i vimi 

tc. C©^^mi5I8S2 0 l©WffiS?:S*S<-r-6)t«)©^ffl 

h ^ X 5? 2 2 0 *j j:iy£SSS©3i»Sfe*R)5±-r €>fcjs«>© 
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[0 09 5] ^d:*j. mi^m\'^>ty:^dt2 2 0isJ:U^ 
-f^- F 2 2 1 3!)i^$fJ{4ffiJSIg#^®^«fiST^. 
[0 09 6] .XiC. B8iB<ti:XH9{Cj:*)R/W2 0 b 

<t«:*fL.± 9 0* ©®H-C^«iInIK2 0 1 ©WJS^SliK 

•r-5m-^E*ss^ffl f-^>i>;^^2 2 otcEnsnsns. 

[0 0 9 7 ] -Tittto^^ 09<DF{C^TJ:^«:. fttglH 

i^fflF-5>i^X5f 2 2 O-Cab-2). F 2 2 1 

S 9 © F :6J:ftii[j{cfBnfcB#K: . ^ffl h ^ > :^ ^» 2 
2 0 {CSS£*i?Sn^cli J: ^ {c-r -5>j3!SSfi&±fflO;y-^ 
Fr*-5. 20 
[0 09 8] cnccj;0, R/W2 0 bftta 1 0 K:^ 

f J: ^ «:mE©Az:%±*3 0 ©jin*i%4-r 2> c i aj: < a 

t^iS*itft5n. R/WfflrJ©^g«T>?-:^fttiI5I3S© 

[0099] siis©jf^^8 . ±%imMo:>jBm i ©*- F 

■C»*-F%R/W{Cifi{^W-2,i. ;!7-F©^®^3&s 

Q*Si*^^'^iBT•rS^, R/W©T>■f■:^ft!ilHI^8© 
m^ir'^(omtxt^'b$<^j:*). i3--^a)T>7-i-^M 30 
K©?^3&1 R/ W© T > 7" :^^t^liISS©^SJ^K: ja#t, > T 

[0100] c<Di^-cm 1 1 ©(aD©AK:^irj:^ 
{c. ±IBllife©J^Jg 7 ©^SiJWfcfita^JSIES if Sttf^ 
^Vi^t. t}-~vm-v\-i^ mi i©cb)K;7n-rJ:^!5:S 

[0101] -?-Ct?SISfi©J^Sl8t?», iJ- F^tR/W 
(Cifi^W/c^iCfel^T*), F*i7=^-iJ^Smt?#^) 
J;5{cb/{:, 40 

[0102] C©IIJ6©JKgS-C«. IIM©}^)!S7 -C^b 
tern 8 ©R/W 2 0 b ©Si^ffl F z>:yV>7. if 2 2 0 (CjS 
^JK:9i$lIti[*BggjSe^#m*^-r4ftcin2 2 2 * 
JfAb/c. 

[0103] <>:tc. lljf^«:r?l>rgiB^-r4. R/W2 0 

hm-vm^-cf'-i'^mti>n^. ?s?^©ffi*isr*- f 

(0 1 © 1 0 #M)Cl!l-cffiiS ojfigAj: u-c^i/jcii J: ^ (c ij 
■C/h3<-rSJ:^»{cUfco ^©/cJs!)Si^fflF^>t?::^^ 
2 2 0{Cii:^J«:filn2 2 2^&»AUr«ife=&^3-&. 
^fflT>'?-:t-^«iIlK2 0 1 ©Si@«r/h3 < •r«)J: 5 50 
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[0 1 04] cn«:j:O0l2©(a)«:7j^-rJ:'>tc. R 
/W2 0 b©^mm-^©&0«^c/c6*!^c^^kt?c»J. 
F{IiI-C«H 1 2 © Cb )«:^-r<i: ^ {C^lb^^riESIfC 

[0105] ser>-r . R/wffli©^^i^a^(3Si$(iw 
ej^K:*ji>T. ?a?i$©7=-5'e^i, j:«3 3at»^«ST?© 

[0106] H]K©J^^9 . SliS©?g^7 «R/W*i6 
*-F'^©7"-^?fe^3iS^±if*ctK:ML.. #k:r 
/wffl|-c©^iSK:M-r-5fe©r&ofc*5. 3l*6©?g,1§9 
»|g)«l©f^-a'G^SS«:rab. #«::<7- FIPJ-eR/W 

*ip.©f"- 3f *smbfc^©«^(cK-r *)©r*s. 

[0 10 7] *-FffliI©T>f-:^ftti@5S(01©4# 
Ai. Q*si«i»i01 3 {c^-r J; ^{c^mbfcT^-^ftcJ: 

[0108] ±i2SSIJfi©B^r». FCCtel^'Tf' 
-:>©^Jia*T>-?-:>- ^^!iia!S©«JE*seT L /c C i ^ 
^aiUrtf-5-ri>-S*s. ±^©J:^{CT>T-:^^tgia5S 
©Q*Tl5<-rei. t^au/c^©T>7=-:f^^lSlBlSS©S 

[0109] •ec-CC©||;^©JI5JI|-C«. FCC*Jt» 
E©fetBi^^|5IiS©mtt©feffi4l5IfflfC-r S C iJC cfc 

•3« ^<ftti08g©ffiila?:0«S^'5J:^«:L/c„ 
[0110]*- F©«fiSi Ur». 0 1 iCmtfJ- F 
1 0 <t»*fi«J{CigD-C*SJ5i. C©IIJfe©Jg^t?«§(t 

©Rgjc feii{6©?^si 3 {cM-r 50 2 © ( c ){C7SS nrii 
-5 J; ^ ^cfiit^is©!^©. m^^^ 1 / 2 tc-r satffiF* 

tfifc*. fUaigP?: 1 7 a i bfc. 
[0111] iSfc. ai:^fflF^>i^X5J9. ffl:t>ffl3> 

i> vviyv^xdiwmmsi,\2. *jj:cjf$fj®a5 

1 7 a©-a5*sfirtB^M#S*^RSTi, W;^ffl F-7> 
i;'>^3i9. Ui:^ffl=>>7^>-9-i 1. F^>-:^:^;figaiiliI 
8S 1 2 «^JS©J^SI3 ©^^jgl^^l^eiSftfflt)^ 

[0112] iXfcttf^^SiW-rei. @ 1 4 (C^-TJ: ^ 
«:7=-t>^^b*«iaiOfc^. ajijgjDid 8 0- )©ra. ffi 

■9-1 1 «:T>7^:^^*tgI5I8g4(cgl^U. ^g[18S4©* 
«iS?IgK[*l/2K:bTfi[ffl?:|5lffl{cT5, cn«. * 

- F*'e,R/W'v©-^-$e^i^©^istiiffi*^^ffloiti 

[0 1 1 3 ] cncCjrO. R/W*5?>*- F'^©7=-^' 

ei^Kiiic^r. Fffli-c^<b?:«imL-c*»p>igffl-rs 
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[0115] mm<Dmmi o. ti- K*m/w(cat»^ 

-F<DT>f•:^ftiSlHl!§©Q»ffi<^'J:•^, T>7-:^^^Sg 
lBIS8{cj;Silia3&iS*ri!??i< ;^c-S, i^fc. R/WCDjH lo 
^iffl7>7■:^^t^iI5II^SO^I^S^>J$t^/cS>. ISI l 5 cc 
<}; ^ {ce+BCD^{t*s* C <!: * A ©{4gr«lffl L 

CO 1 1 6] -eCt^CKDHiSODJi^SI-Ctt^ |ISS(D?i5S§9 

[ 0 1 1 7 ] 0 1 6 c<DSI*fe©ff^^tc J;?)*- H 20 

7> 1 7 a#M)tc«i!i&Sn^, 
[0118] ^£*J. «^ag|540*J^O*jiSI[5IiJS4 l*Jti[ 

[0 1 1 9 ] ccDJ;^«:«fiS-r-Sc:i{cJ;0. {i*B<D^ 30 

[0 1 2 0 ] ^C*J, 07. 1 0~1 5©j«Jf$W. 3>f 
[0121] JISSOJ^^ 11. El 1 7 IC«. coll:^© 

•3. T>f■:^^t^il5lss4®sil|li*^?^s«liVcc*■c. -r 

i^Cto^H 1 {t^nT4^vS{gmi^^lHlffi<DJS^© 2 {g(C i 40 

:t7- K©[18g*«3Vt?ilj{^-r-5iS^(C«. R/Wi*- 
Ktoraf ^OBXiJ^nifi-^^l .5V<D4>©r*-3 

c 0 1 2 2 ] 0 1 7 {c*j(,»-c. ±iimm(Dmi&itm—3b 

5 a~5 d*>6^-5^ifi:SiJ£®^V -yV^^lMM^. 3 0 50 
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3 1 liN^ + ^JU h^^i^X^S 1 a~ 
3 1 d*>e.i^c2>^^lHl8S. 3 3 {*-^©SiS«)E^ff S 
/c«>CD 3: :^ - y :j— F . 6 3 nfcSEE^^^t 

i^xx.^}V'>f^mm-r^:i^^}i'¥mm^^. r i 

■C*5. Sfc. 01 8CDCa){C«01 7©r>■f•:^^^g 
[5IgS40W^CD«EA. Cb){c«:/'J -^t>^iJfe|5IgS5 A 
(DM©a;^FJ&7j^-r Ciai^ (a )iI51WL/-C7i^3n-rc>^c 

[0123] fi-^©WtHt--S.RS. T>■f■:^ftSg|iISS4{3: 

»VccJ:«3flft^fil<bi&-:jrc».S>ji^ T>■r-:^^[5|8g4 
(DSEE*s V ccJ: D <Bi,>»!ra«. f S^^SSHiS 5 A (c 
«ijfe*s?jfeni^cOA:J6, T>f-:>-^lg[5ISS4»Vcc-GN 

CO 1 2 4] -g-O/cfeW:. T>7-:^^^MIiliS4©{SC^:^ 

■r. cn». 01 7tc^-r^g&M-^c*jj:yfcn«:ge-:) 

■CW«3^A6nS^^08S3 1 (SJfl!*S){Ci«3tffcn 
-S. cniciO, T>7-:»-^^Jg[5IiS4<DSii|i^;^#< i 

SEE O fcffj i IS S ffiificDiEa «: J: S BS^jOs rj:<rj:K). 

[0125] mm<DmWi 12. * /c. 019 {c», r > 

7":^S^lElS84 0fiC»:^(DS^^^-r-5W^|5|!fS3 1 

■C$>S. 02 Otc«01 7*J<t:CXl 9©liISSOjS 

L./cC:i*J:be?S3 4-r?«iaiL/. T>7=■:^^^^gIiISS4© 

[0126] mmoi^f^ 1 3 . C©||M©Jg!IS»!^{C. 
&ta^lS3K:J:Sf'-5fe3il^?f^*- FK:*it^-c> R/ 
Wi*- F©^llt*i^»|-r-5C ttcj;^*- F©S(tli 
E©^aJlK:5tl**^^«:?f 5 C i ^I^T^. *>©-Cab€). 
±^©^t6©J^!ISt?{*{4ffi©^'f I:*<i-^©^ifi3&^ 6*iJ»r 
l/ri^fc©K:Jto. c©SIJS©?i5Slt?«. m^n-ji>)V 

- T'lEiiBfc J; 0 m^mm^'&nx . c ©asefiitaft^ 

iSflb/cft#i©{4«'£:l:l:«{T-5CifC<fcO. CtX^ 
©{4ffi©^*^e.{4tB©^^b**IHi-r S J: ^ tc L:fct>©-C 

Ctififj:^,^ 02 1 «:«C©Slife©?gSSCCj;S:<7-F© 

mmnimpiim i T©[5i8s©&fli«)fcsif6tis^gp 

^(«^?S#S)©^fiSc. 02^{C«jS8i$0?r^-r. 02 1 
tCfcti-C. 3 6»PLL(fittBP-?i»-'l'-:7'lHl^)> 3 7 
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JiEX-ORHK. 3 8 a. 3 8 b»DS7 'J 7 T':?^ 

[0 127] PLL3 6?:I*3ML. A:^ft-^B*JSifilU 
-<^l'J:OfiTL/cC t?Sr^-r(i#DCH 1 9#M)=£:PL 
L3 6's(DA:t;iL/. -?-ti{Cl5l^bfcffi:^jm-^D'*|S 
PLL3 6CDa:^jm^D'*DS7U 5fr^7 
D5.:/3 8 b{cj:0 l/2K:^JiLTcn*»|lfirfBm 
^D"iL. EX-OR3 7^CJ:^)COai^fi^^fM■^D" 
^*^fiOJfJSI 1 2 CCtst^f ^,^m-^C iODEX-OR^g: 10 
iO. DM7 'J ?.7'7a v::^3 8 aCfl#EtDOlfai») 
ffl)t?PLL3 6 0ffl:^j(t-^D-r#JSRiSfC-9->:/>;> 
i'L/T«|?gffi:^jE '^r^S., ftfc. W»m#C«Slt3 

C<«:»tl{4ffim#D"©EX-OR5riO. ^K^»!«(C 

[0128] mM<r>m^ 1 4. c©SI:te©?f$t|grim * 

fii»:trwGND. m>:;^»<t-^ — 

i!tc-5. igu:^cDfi-^«7'';-:;s;>llSS|5igS5A5&/M^r 
V cc*^^ t . ffit y 5 a ^ 

/hL/T G N D - C3! (G N D 0: "3 :^ L-ffitOt? ^ ^ > :/$ n 

[0 1 3 1 ] -r^Jto-fe, ':'*:h-^>r:t-F3 3K:J:^ 
i'^>7'*S. Vcc-t?2I5I. GNDT'2[51(7)^«5igL/i^C 
•3. 02 3<DFT^-rig?^i^C^)o cn»ii2 4{c^-r 
J:K:. a*iS?&^Rtcn©l/2<D;ai^|^R/2©^ 

«8<DS£E A K. 1 / 2 Oil jgS(©7=- tJf 

ttte. m 1 7©S!n:R 1 h**^e>©3i(t+i' UT© 

[0132] W^m#3&sJ5KU3^ct,^<!:*(cJg|g-r^:7 

S©t?*i|®@S§©«^3{)S^g. ^^icgJft-rsCiKJ: 

•3 + + yr^^^f ^©-c. ssgL.TS^/'ci:^;i'+-© 40 

aiL<-CPLL?:ffll»Jgliffl©h7i^;^^f01 7©3 
Ic. 3 1 d#M)«:|gl^{cON-r-5<i:^«:LrfcJ; 

fflSftSE© 1 / 2 ©^ jga^KiiE 6 r , 
jfi^*^®-rsci-c, fi:t»fflsmie©i/4. 1/8^ 

©^jS^i-rSCi*>Dj|g-c*t). C©J»^{C*Jt»-Cfc 
|g«l©«6**^t--5. 

[0133] ||iS©J^JSI 1 5 . c ©llig©j^g|-c»^ 
(c. ^©?gs§i ^-c^Ufc^^^-t-yrc^il^l^-r so 



* {c> R/wi*- F©^*j*^ge[oe)i>T^iKST 

aM*?f^fc«)K:. R/WM*>6*- Kfl!l-v3^fl<j{c« 
t}^m*)tj:ifihi3- K3&^6©7=-t>^&R/W-CSmT-5 
Ct*s-C#SJ:5{C. R/W36i63!;- K^©«^ffl©^ 

testi. *-F*i6R/W'v©amffl©^igi»c+i'y 

i>. 02 3K:B-e©^©?s^j^4nK-r. 
[0129] llife©?^SI 1 2«:*ii,it:W^m#c». ts« 
02 0 {C^fJ: 5 {CT >-r:^^«i|51B4 ©MJg©^ 
SE?gJ&A©fi<i*i-fe*P P > h C®ti*«S^T -S 
iC^)=S:ii®-r^SK:. T>r-:^fttSI51S4©ffil»:J? 
©^T-?rGNDK:S^U, iS(r»:^©S§T^DmiI€r«-^<!: 

[0130] c©||JS©j^.«-c», •^ni'ux^'O V 
?:^-S«t?^c < , 0 2 3 OC©*-C^-r J: ^ iHlfit 

ffiCi:&»GND. 

cnt*. llJfe©?^^i 4(c*ji,jr, ^^T-s^^-c 

©Wlfe«-^C©S3€:02 5«:^T<t:5fC2{g{cr.SC 
iK:J:9> 2tBP SK (Binary Phase Shift Kevinq)7? 

sr©^Sii&ll3if 5. «iJ©wi»:^t?i-^«. IIJfi©J^ 
^1 4nogg?{cjgKs-ssic5*^is-r-2.i^{c« 

3ogt»r(02 5©D©SP^#M)JgK$-lfi, */c0 
2 6©(a)iCb){C«AiF©||fg©m^?:^L'. D« 

[0 13 4] cnK:j:i3. m*^Sif)^C3iS6C:©^ffl 
©^?S^© 1 / 2 ©^?^©jimffl+ y r 
•a-. c©aiMffl=^=+ yT^fi[ffi^isi/r7'-3?*mtf 

R/WflfJtc^-rSCij&i-Clr^. C©||J6©}^ 

^ffl^«iS[© 1 /2 ©jgs^Kiser. ^siu^ffl 

SftStr^^-rSCit?. 1l;^3fflS«i6©l/4, 1/ 

■C4>|g«©jai*«:#-r5o 
[0135] SIS6©0® 1 6. C©IUS©J^!Sf 
(C. lo©fi^©«f8«*lt-?'^C<!:{C<fcO. j|*fi©J^ 
S§1 5«:J:^:^J; 0 fe— M©7=-:S?e«3SS©[fiI±* 
tf-^Aio *lfe©Jggll 5«:fc(,»t:». 02 5{C^$n.5 

Ei&J^A © P a ;^ d< > h * 3 opa^Bi, >T §J 0 gS 
;?.^>Ci-C(3oMiL). 2fflPSK:^^ieiuri,» 
4. ii<DmmomSrC\t. 02 7©(a){C7n-r. T>-r- 
:^^^ti@SS4©M^©®E?SggA©-^Pd'PX;i<-Y> h 
*2-t)ra€:g<l©^(2o^«0)i. (b)K:S^Tra^g 
*^-r{C3!li^rS»^(0^«U)*iii)Dt--5 C itc J: ») . 
4taPSK(Quad Phase Shift KeyincO:^(0' . 9 0 



(12) 
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• . 18 0* . 2 7 0* <D4mm<Dmmcm':i<mm 
[0 13 6] 4tiPSK:&iC(cTn«2tiPSK:^iSeK: 

[0 13 7] a2 8)5:l»U03 2{c(*, ±fBSI*6©J^SS 

1 4^Cl»L/ 1 eCCMO. R/W*>6*- F'^©^:^Jffl© 10 

';T)*-en^ti^^j-siSiesJtio. c:n{cs-:Ji.>-c2 

[0 13 8] 02 8*$J;c;f2 1 / 

2^?ga^©^^f yrjcj: -5 2 tiPSK:Sr5:(0* iis 

0 • © 2 «S<D{4fflK:»-3 < fiiffl^tS)©^'- ^ eai* 
^f^:^;- Ho^fiS^Tj^-To */c, 03 o»^;^ffljliS?l» 
© 1 /2 igje?^©^- f y TIC J: ^, 4+iP s k:^co 

• . 90" , 1 8 0* , 2 7 0* ©4aS©{ititCS-:J 20 
<fiit^Pi)©7*-:fe3il?rtf5*-F©«^. 03 1 

\tn^mmwB.o> i /4 jsjsis©^^ + u nc j:^ 2tgp 
sK:^©7"-^fe3g*?T^*- K©^sR. -^^^03 

2 ««;»3fflig?g!g{© 1 /4 jai^©+ f y TCcj: 2, 4 ti 
PS K:^SC©r'-^»e^«rtf KOltER^r^-r, 
[0139] S0{CfcV^-C. ±i^©l|]te©0!ll©fe©i 

l,^L/ 3 0 5«DM7 -yr/^O 3 10. 3 11« 
EX-ORHIIS, 3 2 0^Cl»U3 2 9BORy- h$/c 
«NORy-h. 340Jicl»L'344WANDy-h* 30 
fcttNANOy-h. -e-UT3 6 0~3 6 2«-Y>-'^•- 

[0 140] *T, 02 8©llSSK:oi»ri»BJ-r-5. c 

©iass«m:'3ffls®^© 1 / 2 ja?^©+ 1- y T tcfc i 

2fflPSK:^©7'-^^eJ^^^f ^^©-Cft.5. PLL 
36> EX-OR@SS37. 0^7 P P'S 8 

a. 3 8 b««tS[51gS-r^c*?^S(t[5I8§5r«^-rS(0 

2 1#M). i:b«l[S3 4: E>C-ORI5I8§3 1 0. 3 1 
1, ORy- h 3 2 0~3 2 3, DS:7 y f t/^ a 

3 0 1 ~ 3 0 3 ^mmmit-^timwimnc m i 40 

9. 02 0^#M)^^-r-5i^tC. jlHiB#{C«DM 

7 y ^T" •? a ^» 7^3 0 1 cc J: «5m:*jffl^ig|^* 1 /2 ^ 

JSbT. cn©l/'2J§?«?l^©^^i'yT^%SfeL. AN 
Oy- h 3 4 0 35i6©jilMf'-:>i^c4ft-^tCSe-or 2 

tap s K:^^©m*tf ^iHiss-c*6, 
[0141] ORy- h 3 2 1 K:A:^3nSjllft/SM 
^«sm#»Sffi^(c » L U-^Jl/ i Aw: 0 , C ntc J: 0 D S 

y 2. P :r 3 0 1 ^:^jfflJS2S[»=& 1/2^^1/ so 
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cn©i/2jijsi^©+f yr^r^-rs, -eu-c 

CO+f yrKjPfUT. ANDy-h34 0*i6©3im 

"f-niitt i,m^viU ^ r 2 p s k :^©^ii*iff*> 

ANDy-l-3 4 0-C«. 3M{i7=-^'{C»-:J<S 

n-5. 

[0 14 2]$fc. DS:7 y -^:7'7P t»r;'3 0 2{CM^ 
■rSfPfflK:-3(,>-C3il«-ra. 03 3{C«l:btS!S3 4©tti 
;^D. D§!:7y f :^:7nyp'3 0 2©U:^;U, EX-O 

RI5ISS3 1 o©a:^D lis^u^i^mn^TfiV. (a)« 
smi^. (b)ii^imi^©*>©?:^-r, mtimmmi.^^ 

■2.fi#U4DS7y-^:/7Py7'3 0 2*i|g^U> -fit 
{bL//cite?S3 4©(i^D<!:EX-OR|BIffi3 1 O^CE 
X-OR*<!:2.C<b«:J;«3. S<gt^*5 J:0'3i(il^-e®# 
D*«^{bU"C«>^^tL^cl»M#D l^ff-SJc-^CCO/c, 
C©m#D l»PLL3 6©A:^<i:L.rffll,»6n^.. 

[0143] r-f «jSi!fi-^*«+-f yr© 

[0 14 4] 02 9©ia8St>02 8©4>©<!:l5l« 

tc. ^ffl^igis©i/2js?g|»©+-«'yrccj:€.2ffl 
psK:^sc©f'-d»eJ^*^f5^>©t?&-5, s^jt-s,^. 

-<>^^-^360. NANDy-l-34 1. NOR 
y"h3 2 4, DS^y v7'7P!y:/3 0 4*Jcfc!yfOR 
y-h3 2 5*i6iii'5gP^-C*0. EX-ORIhI8S3 1 
0©Hi:*;D ifcJrufDM^ y vzfyu vzf30\ <Dmti 

Q©df-f 5 yifi^tjitfih. ^ia$-a-sfc«)©m#3&«^ 

Sfe 3 n S , *©ffi©S&f^ »»*:e<JK:0 2 8 ©UK i p|« 
■C*-5). Vtcifir,-C. 02 8©*>©-C{i^ga*tf ^IhISS 

fcWa»^Cl,»), 02 9T»EX-OR|5|ffi3 1 0©ttl 
tJB i*jJ:c;dM7 y -^:/-7P!»r'"3 0 1 ©W:^Q^© 

[0145] ;^(C0 3 o©i5igs». m:^ffljas^© 1 / 

2 Jaig3»©+ 1- y TK J: ^. 4*BP S K:^©7=- ^^fijil 
?:tf ^4>©t?*5, 02 8*Jj;af02 9©llKiM^c5 

ORy-h32 5. 326. ^>y^--^3 60, 
362. ANOy- h 34 2-3 44. NORy-h3 
24. 3 2 7*JJ:C/DS7 y :/7P 2»7'3 0 4*>e)J&: 
iSiS^T?. C©«^tcj;f3 4^iPSK:^©^iaiS:tf*D 
■lt4fc*©m#«r^^-r^). *b-C(i^?:-^jt)^J:l/»l©^ 

tcito* flrffl. 7c/2anm^*Hu--iji'K:u/cti^tc 
»9o* am. SM.mn^Hu^ji'icutcm-^iati 8 
0' {iffl. ^LX7c/'2m^mn^^,iy^fi'('CLtcm^ 

{CW2 7 0' {4ffl. ©4aS©fi[*^3i^S:tft>-l*4Ci 
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[0146] -^tcm 3 1 <D[5iis«. nt)mmmLO> i / 
sr? y 2;:/7n^,7'3 0 1 . 3 0 5=S:m-tr. mt)mm 

[ 0 1 4 7 ] -e UTS 3 2 ©iiiK». 1 
/4SiSfgi®=^'f ';T«:J:?,4tBPSK75^©'r-*{c lo 

[0148] nifeoj^ss 1 7 . mm<Dmm s -vumtjm 

=J>7=>-9-l l=S:^mm<Dm. T>7-:f-^t^lHlS84{CS 
7-C«R/WffliJ-C^mfflT>7-:^^|5I8§2 0 1 ©M^ 

mm<mmTit. mmcm^ i 3 (c^-r j: ^ k:*;- kf^ 20 

KPLLS 6(02 l#M)^rtJg5(^/c*i^. PLL3 6 
©a:tj«:<fcO*^S)3©iti*?#T. 3 6K:T>^:f-ftti|5| 
?S 4 ©|5S^ra5:^-r ^ C i -C^ii^tf ^ . 
[ 0 1 4 9 ] 0 3 4 K:WC©|yS©?gSg©:^- F©lf 

PLL3 6*>e.©tii:t;J:«3*^»i?rf#-c. cnK:S-:Ji,> 

DX^'C>hJ;«5^t^iS»!©r5. T>7":^ftliiISS4*5g 
ISLT2fflPSK:^^||il-r-5= CtiiCj:*). F 

fflij{c*ji,>-c. Witim^iyfiy-^ I 1 ^ffli»-rjc^ii-cir 30 

■5. 

[0150] 11;^©?^^ 1 8 . mm<ommiQ-c\t.ti- K 

WJfC *j I » r T > ^:t-^^iiI5ISS 4 ©3©H*s<ST b r if 

1 ^*;gS8©ras^uTd^!iig?gi^j& 1 X2icbx^m 

,®l 3(c^-rJ:^«:^;-FF'3K:PLL 3 6(02 1 

PLL3 6©tfi:^«:cfc«3^^»J©iH?: 
f#r. 3 6«:T>7=■:^*tSIiIi{§4©M^ra*®|iS•rSC 
i-C«3J6:a^«:||^-r-5o 40 
[0151] 03 6©(a)«:«C©||JS©JgSI©;^?- K 
©^fiS. (b){c»i^tS|Hi8S4©Jgi!ii©U-<>rt/(ST%t^ai 
■rSJttggl 6 d. a 3 7 K:»^E-©jgJ^?r^-r. C©|| 
m(DBm-Vit. P L L 3 6 i)^h<Diii:fjJ: *) *S»i*f# 
r. cnJcarJi^r. ^[5]K4©liifg©u-^;i'i6T* 

T>7":^Sfil5]5S4^Si^Lrffiig©iifii{b*H-5 
/Co cnicj;?). W:^ffl=J>7">if 1 1 ^ffl(,>rcc?i5iS 
©a^*5SI^-c#. $6{cr>7-:^^tiIiI8S4©Sffu 
'<^l'*^aT-5>Jt®Sl 6 a~l 6 cfc-ifDi'0>^.i<-Y 50 
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> hffi<!:IS<SfiT«IWffl©2-:5-C-rt?. 

[0152] mm<omm 1 9 . c©*j6©jg,@r». n 
«t©m^ 3 ^iiifi©m<?i 9 'C7Tki>fcmt}m 3 >7^>1^ 1 

l{Cj:S&t^^K^*,i{c, :§m«[© 1/2 MifeJS 
©3iftffl+i'UT*Si$1fSfe©-C*-5. S3 etc* 
-K©«fiS. H3 9(C&0«:^-ro 

[0153] C©||Jfi©5^jS-C«. ±i^iS©Jgj^fil[ 
ffl^lBiaSS«:fei(C. 03 8*JiUfH3 9tC^-3-J:'5 

tc> ffl;t»ffl3>f'>if 1 1 ^SM-r-swra^ 1 ^w. « 
i/2©jaisagi©si«ffl+-f yr^r^^s-B-s. cntc 

[0 1 5 4] 04O{C{*« C©||J6©?B!l§K:teWS*- 
KMte J: iy^ R/Wffl|t?©?g??^4 3 > b- J. - 3? 4 
5 U-i'a >«?*fr*at>/cfe©iS:^To 04 0©(a)« 
KffliJr©?SEJg(03 9©A{CtBS-r-5D. (b )»R/ 
WMr©SM?SJB. ■€-L.-r(c)«(b)©«-^{C7 ^ JUdr 
^*>l:f/cNF©lt-^5g^0^^UT*J«5, (c){C^3nri> 
■5 J; ^ (cHj 1 / 2 ©^?S1I^*J^ 6n 5. c i 

[0155] IISfe©JgS§2 0. CCHMOJ^SSf^. IS 

«i©ji^si 1 9 (c c » -c ms^mmr s o c ©i^©?^s§ 

03 8©@Sg{cte<ri-C. 04 1 {c^-rJ:^{C. ^ 

2 ffl p s k:^©^ii*s3|3s-c * So 

[0 1 5 6] 042{c{i, c(o^m.<ommf^%5i.^i>ij- 

K WJte J: C>* R/WMT©?g}g?: n^b'jL-^^icJcSi':* 
5 b-i'3>»*T-r^«6/tt>©^:7n-r. 04 2©(a)« 
h-ffi|-C©jfi?f$(04 1 ©A{Cti3T^>). (b){3:R/ 

w{sjr©§m&Ji5. -e L/r ( c )« (b )©m#«c7 .< >»u 5^ 

*355l:t/c^©<l-^Sy^*^Lr*i»). (a)©A-C^K-r^ 

c c )© B {c^-rS5^5--C3inT l> -5 C <b So 
[0157] 

[^i9©5ajm] JijUl© cfc 5 (c c ©^?g©0 1 cmm-c 

W. f"-3'jMS«ffl©r>7^:^*li|5iiS(c*JWSS(tm 
^U'<>il'4:«^Wb. C©^t■^^■-^J^{CSeorT>•r•:^ft 
lilelK© y ^ ^ 7 r i' Q -5 J: ^> {c L fc© 
r. R/Wi*-F<!:©Fa©IEflt©^{b«:ji^b-r. 
Yicmf^ttiZmS-ifi^mt^tifc. fflfilEll|©H©l£ 
i»m«feu:^©#^gMl C;<7- F*ffi«r#^)^J5!im*s 

[0158] $fcC©^?g©^2©^|g-C«. -r-^fill 
«ftffl©T >7":^^t^6I5I!S©e iS«l©ti[ffl«r<jiai 

jii«^(c T >-7^:?-ftfgiaiS'^ c n© e sfiat) iRifflr. 
m^ra©«i»^?feu;^©^^^ I c*- F*s«-t?ff s 
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[0159] $/cC(D*BJ©^3©|%B^-CW. "f-^m 
T. T>7^:^*iil5|!{S<D15]88^l»*^'fl:S-a*CiK:j; 
^i^{c X * JU =^^©«^*s^^£ l^^^W^jr^lB'&tf 0 m 

ns. 10 

[0160] i/cCCD^HJ©||4<D^B^-C«. T^-Hm 

i»ii:?»jftfgia88-ciifiSL/c©r. m;bo«*&*s^^a< 

[0161] *5tC©%B^©^5©^BJ-C«, t'-^O) 

«:^J<D«*&i7'-^©^<DiaSi![3&SnItgi:cfil[ 

-5. C i 3&it? ^ -5. «rik u ^ ©IPSftt I c * - K 
[0162] */cC©^BJ<D||60^BJ-C«, itjljft® 
WJS^Hii^T'-f Ccg^oT^Si^U, r^T-i-^m^O 

[0163] */cCCD^B^CDl?70^BJt?«. KM 

f :^ftlil5IS§(DM*g?:ai:^3•?^-:S'K:^^eo■r@^&o> r> 
3&i?f A -strife UX©^fSM I C:^;- F?:^tf*- F->:^ 

^A^&stt-c* 2>^oj^**iff ens. 

[0164] * /cC 0*HJ<Dm 8 ©«B^-CW. U - il'^ 

^b{c*tu± 9 0" (D^mTmmmryf-r^mEi^cDm 
m^m&L. 3Mffim#©{4ffi*?s*ija«jK:ise$itsj:o 
(cbfc©r, illmfflT>•f•:^^^I5ll^§©Q*i^S^»ii^K: 

;<7- F'^©7'-^'eSlj2S5:[Sl±3'ti-ft:mmu;^©^PfiS 
tel C*- F«:$0:*7- Ft^>^f"A?:®ttr#-5^©jai 50 
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[0 16 5] C©»B^©^9©^BJ-C{i. ^8©^J(C 

tei^r. y-^^^-f^ffli|©jiHifflT>7^:f-^^Mllil«:gi{ 
tiSK©BR©^mfflT >7•:^#t^g|5I|(g•r©^^©,■SLllg^^i 

^^b«:P^l-2.J:^{CLfc©-C. Fi y-t^-^-Zf 

[0166] c<D^m<om 1 o(o^m-cit. fujcc 

(t#«:j; 0^«a3nri»SSiI©fi[ffl<b«tg|5I8g©ti!ft 
©{affl€:5fiMWtcPItB{c-riJ:^K:L/c©-C, r>•f:^ 

[0167] C<DBm<om 1 1 ©^Wt?», :<7- FJM© 
T > •?•:^^tig@J{s^c|9:^^ ytta+B^-f b*^ J: 
»J. fil[tB©^^b**iail/TmB*^;iT4>. eCfcStfbU 

Sf^ffira. *IW€:«±-r2.J:^K:bfc©-C. *-F 

Q*!fi(,»^T^>iEm^^aft*l^f^s«ffitt©^s^». ^rfe 

-So 

[0168] c ©»Bj©ii 1 2 ©^^rw. ^fjiS 
mmOT > 7":^^^!ilI88*^ 6©«#^SIfiS£-r SEIBg^g: r^" 
y s^^SfeiasS i 1/ , T > 7" :^ ^t«|5IBS©li^©«E© 
fBu:&?:Sifeb. lSl»:^©SJE*M^<!:UT3SJR-r4J: 
^ (c^O^^SJc J; •) iai{S4*?J 0 IIS^ -S J; ^ «: U/c C i {c 
cfcf). r>f•:^^^Jg[i!fS©Jg|^i*:^t < isci^i-c 

fr. $/cBX»3aiL'A:m#*if-<-CjE©m#^c©-C^QS*s 

[0169] C©IS?«©m 1 3 O^m-CiS:. ^^KtC 
*J(,»-C. T>7^:>-^^@8g©l«?l^:&©m-^*ift©U'<-'l' 

[0170] c©^Bj©ii 1 4©^-c«. ^mm^ifi 

tj^^-r 4 P L L . {iffl^l9fi-^?rSW /tB#© 
W^m#«: P L L©W:^>(cS-:J^,^■c*ig»!Stc■t^>7• y 
>yurffii)i*tf 5 C i{cj:0 . F©S<imffi©^ 

©ja»*i^6n2>. 
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[0171] c<o^^(mi b<o^v\t. mtm^o 
[0 1 7 2 3 c<Dmm(Dfsi eay^vit. mi 5©^ 

©4fn^o;^d<-^>h®i*j#{c|ltfl.> ^il-r-Si^j^. lo 
•Cit 3 -3gl,^T^jfem-^?:Siig S 1±S C t (C J: r) mm 
la^rtf 5 C tec J: D . 3i3&se>m;^ffl©JSjSI» 

© 1 /2 ©jgjgfK©j^mffl©+ y T?:^*b. 3 etc 

[0173] C:©^?g©mi 7©^-C». ^1 5©^ 

laccfcc^T. -^>^*-c«r>^:^ft!il5|S8©?g^g 

©•<fp^pj:^7j<>^ h©035:l>L3©l^-m*>©H*gl<» 

<fil[*^iS^:tfOJ:^k:i/it©r, l -:)©f^-a'S/cO 20 
©ejllt»#SS®it:;AcccJ:«3, J: fJitsiS^cf^-tfeiUdSff 

^i^mm I c*- K5:ii«-r^*^©jgsi*35isf§6n 

[0174] C<Dm^<Dm 1 8©^|§f S(tfi#3&s 

^ ^ ^ftsi c * - K ^ s^©5am*5» 6 n 30 
[0175] c<o^m<Dm 1 9©»qg-r«. sftm^*' 

:^J*^-rSPLL^Stf. C©PLL©a;^ji{pe)¥S 
m^nx. ^^^K:-fe*Pi'p;^;j<-<> hJ:«5 5^S«l© 
ra, T>-?-:^^t^lBil?S©M^*^L.T«il|^tf ^ J: 5 
«:bfc©-C. 3>f=>-9-^ffli»SCi^j:< . iSS©«i3 
*i^3K-r#S^fSM I C*- F^&ffitt-C#4^©5am*s 

[0176] C©^?g©^2 0©»?§t?», 113 S/c» 40 
1^1 0©^l«(c*jWSfiiffl^iSliIK*^>i{C. T>■f■:^ 
^|5I3S{c=i>7=>1f^SiB|-r.S^»!^l^»!. Sl^U 

j^j:i^s«s*2s»i<!:Lr. ftf3m<ommi(Diy2(om 
mm<Dmm.n=^m&-rhJ: ^ (c ofc©-c. m;^©^«: 

MI c*- F*ffi«-c#i^©^^ff ens. 
[0177] c<omm(Dm2 1 ©^rij. 112 o©» 

s»!«r lissaiu-c&t^ii^tf ^j:5fcLfc©r. m 
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